F rontline public health workers in state and local government agencies need ever-expanding knowledge and skills to address the evolving nature of communicable diseases. The recent emergence of oseltamivir-resistant influenza A (H1N1) viruses during the 2008-09 seasons illustrates the unpredictable nature of pathogens, which require dynamic, continually updated public health approaches to prophylaxis and disease management.
1,2 The emergence of new diseases such as West Nile virus or community-acquired methicillin-resistant Staphylococcus aureus (MRSA) and the threat of bioterrorism attacks have also posed even broader challenges, as the public health community has had to devise new prevention and control strategies. 3 Appropriate training of frontline public health workers on evolving practices, including disease-specific guidelines, is essential to consistent implementation of these strategies.
Training of frontline public health workers is also required to further develop and refine core skill sets, including analysis, communications, program development and evaluation, and leadership. Training of the public health workforce cannot be expected to be completed during formal education at degree-granting institutions; professional development should be a continuum promoted by state and local public health agencies. The 2006 Institute of Medicine (IOM) report on ensuring an infectious diseases workforce for the 21 st century recommends a range of efforts to strengthen the public health infrastructure. 4 Those efforts include collaborations with schools of public health and medical academic centers to enhance training of public health workers.
Strengthening Pennsylvania's Public Health Response
The Commonwealth of Pennsylvania decided in 2000 to implement a program to provide relevant and timely training for public health staff. This program, called the Public Health Institute (PHI), was organized as a twice yearly set of 3-5-day-long education sessions. The first letter of invitation for the spring 2000 event stated: ''We believe the Institute confirms the Department's commitment to providing important professional training opportunities for our own staff as well as our partners and sister government agencies. …'' (Robert S. Zimmerman, written communication, February 2000). Another important objective of the PHI is to facilitate ''networking and collaboration within the Department and with community partners.'' Since the first session of the PHI, numerous topics have been addressed, and sessions continue to be planned for upcoming years. Although our focus in this article is on the experiences of offering training in infectious diseases and core competency at the PHI, other opportunities for educational development that are offered by the Pennsylvania Department of Health will be discussed, including the Epidemiology Journal Club and the Lunch and Learn seminar series.
Organization of Pennsylvania's Training Programs
The Public Health Institute Each year since 2000, 3-5-day-long PHI biannual events have been conducted in Pennsylvania. To increase participation by frontline public health workers, PHI events are held in rotating geographic regions throughout the Commonwealth. Typically, the fall institute is jointly organized with the Pennsylvania Public Health Association for the benefit of key partners, including public health students and faculty, as well as professionals in private and nonprofit organizations. Invitations to the PHI are primarily disseminated through e-mails with links to online registration and detailed course information on the PHI home page. 5 Administrative aspects and scope of courses offered through the PHI events changed substantially in 2001. PHI activities were originally funded through state appropriations and overseen by the Pennsylvania Department of Health's Drug and Alcohol Programs and single county authorities (eg, Philadelphia or Allegheny County). 6 After the 2001 attacks on the U.S. by terrorists and the ensuing anthrax attacks, Pennsylvania and all other states received funds for bioterrorism preparedness. 7 Increased federal support enabled creation of the Pennsylvania Department of Health's Office of Public Health Preparedness, and PHI activities were expanded and transferred to this office. Senior leadership of the Pennsylvania Department of Health, cognizant of the opportunity created by increased federal funding, encouraged use of the already established PHI forum to address multiple emerging public health needs. Also essential was the commitment of content experts in the department and their key partners in state-based academic institutions. Continued appropriations by the state, federal support for public health emergency preparedness efforts, and creativity in use of resources has sustained PHI for the past 9 years.
Selection of Courses, Trainers, and Attendees
Typically, courses for the PHI are proposed by individuals in the Pennsylvania Department of Health and external partners, including faculty in academic centers and schools of public health. Courses are selected by a PHI committee consisting of the PHI coordinator, health educators from regional offices, and a representative from the Division of Workforce Development and Training. Criteria for course selection include feedback from previous PHI participants, trainers' backgrounds, and usefulness of the proposed course to public health workers' responsibilities. A brief questionnaire is administered in most PHI courses to assess participants' perception about trainers, course objectives, and relevance of the course to work responsibilities.
Qualified trainers are crucial to the success of the PHI. 
Balancing Infectious Disease Training with Other Pressing Public Health Needs
Although PHI maintains a strong emphasis on public health preparedness and emergency response, it also strives to offer other public health topics. These include basic and intermediate epidemiology, data management and informatics, general communicable diseases, chronic diseases, HIV=AIDS, viral hepatitis, injury prevention, community health service to special populations, and community partnerships.
A recent PHI (spring 2008) event, for example, provided a 4-day program that included 34 workshops (of which 31 were accredited for continuing education units, CEUs). Of these 34 workshops, 17 were full-day workshops and the rest were half-day courses. Topics ranged from ''Legal issues in public health'' to ''Traumatic brain injury and visual consequences.'' Communications-oriented workshops covered such topics as ''Applied public health advocacy'' and ''Autism as a public health problem.'' General infectious disease courses at the spring 2008 PHI addressed ongoing key public health issues including recreational water illnesses such as cryptosporidium and giardia infections. 5 
Emerging Infectious Disease Courses and Clinician Seminars
Since 2002, courses on emerging infections (also referred to as courses in ''modern plagues''-see Figure 1 ) have been offered during the PHI sessions. Initially offered both at introductory and intermediate levels, these courses were designed to increase understanding of the factors that drive the emergence of specific pathogens. 8 The curriculum changed over time to encompass specific public health topics such as antimicrobial resistance in foodborne pathogens of animal origin, healthcare-acquired infections, and ongoing emerging infectious disease outbreaks (Table 1) . For example, courses in the spring 2008 PHI reviewed recent outbreaks and emerging threats including the 2006-07 multistate outbreak of human Salmonella Schwarzengrund infections associated with dry pet food, 9 emergence of drugresistant nonvaccine pneumococcal infections in the era of vaccination, 10 and strategies to enhance vaccine adverse event reporting.
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Starting in the spring of 2005, PHI seminars designed to address both clinical management as well as epidemiologic characteristics of emerging infections were introduced in response to specific requests received from healthcare providers (Table 1) . For example, the seminar on clinical management, epidemiology, and prevention of communityassociated MRSA (CA-MRSA) was offered in May 2005 at the Penn Stater Conference Center in response to a request made by the Director of Athletic Medicine at Pennsylvania State University. Codirected by an epidemiologist from the Pennsylvania Department of Health and a clinician from the participating institution, these seminars were well attended (60 participants on average) and offered healthcare providers and frontline public health officials an opportunity for interaction. Presented in late afternoon and early evening (4:00 p.m.-8:00 p.m.), public health seminars for clinicians offered appropriate continuing medical education credits for qualifying participants. Partly because of public PUBLIC HEALTH TRAINING PROGRAMS concerns about recent outbreaks of CA-MRSA in local high schools, there was media coverage of this seminar on local television channels and it was covered in print media. 12, 13 Some of the PHI clinician seminars offer opportunities to share with healthcare providers the findings of completed outbreak investigations. For example, the 2006 seminar on C. difficile antibiotic-associated diarrhea was presented to healthcare providers in central Pennsylvania after the completion of a recent outbreak investigation.
14 Although PHI clinician seminars have been mostly directed toward healthcare providers in human medicine, a seminar on antimicrobial stewardship in veterinary medicine was offered during the spring 2008 PHI. The timing of the antimicrobial stewardship seminar was synchronized with the annual meeting of the Pennsylvania Veterinary Medical Association, which was held concurrently at the same site. The antimicrobial stewardship seminar was organized in collaboration with the Pennsylvania Veterinary Medical Association and 2 major academic institutions: the Pennsylvania State University Department of Veterinary and Biomedical Sciences and the University of Pennsylvania School of Veterinary Medicine.
Core Competencies for Public Health Professionals in Pennsylvania
The PHI continues to craft courses that meet the needs of the public health workforce at all levels, including the domains of core competencies defined by the Public Health Foundation: (1) analytic=assessment, (2) policy development, (3) communication, (4) cultural competency, (5) community dimensions of practice, (6) basic public health sciences, (7) financial management, and (8) leadership and systems thinking. 15 Also taken into account are the core functions of public health as elaborated in the Public Health in America Statement, including such essential services as monitoring health status, investigating health problems, and enforcing laws and regulations that protect health and ensure safety. Table 1 Introduced public health officials to important aspects of the national vaccine safety surveillance system. Followed by discussion of the emergence of drug-resistant non-vaccine-related pneumococcal infections. Examples taken from data from the Children's Hospital of Philadelphia illustrated impact of drug resistance for children with community-acquired pneumonia. Instructors: Epidemiologist from the Office of Chief of Science at CDC and infectious disease specialists.
Antimicrobial Stewardship in Veterinary Medicine
Covered the use of antimicrobials in small and large animals, emergence of resistance, and ways to implement prudent use of antimicrobials in veterinary medicine. Instructors: NARMS epidemiologist from CDC and specialists in veterinary medicine.
Department of Health's senior management to expand training on core competency courses. Core courses are not mandated; however, satisfactory performance of the competencies represented by these courses is required for agency personnel, and training sessions in these areas allow staff to obtain needed tools, strategies, and techniques. The collaboration of pubic health experts and training professionals ensures that key course content and adult learning principles and instructional design are incorporated in these and all other training sessions. Below is a description of courses offered in 2008:
''Legal Considerations for Public Health Officials'': This 1-day course examined public health law in the United States that affects the conduct of public health practice. Examples of creative interpretations of the law that allow for action to benefit the public's health were mixed with cases-in-point of situations in which the law has been a barrier to timely and effective public health interventions. ''Epidemiology for Non-Epidemiologists'': This daylong course provided an introduction to epidemiology and covered the 2 primary aspects of the science: descriptive epidemiology and analytic epidemiology. Presenters discussed some of the major milestones in the evolution of epidemiology from a qualitative to a quantitative discipline. Much of the workshop was devoted to definition and illustration of terms and processes used in epidemiology (eg, study design, confounding, bias, chance). An afternoon session covered outbreak investigation. ''Applied Public Health Advocacy'': In this 1-day course, the synergy among audience, content, and message were examined in a public health context. Participants were challenged to create messages from valid data and to deliver them with good effect to specified audiences. Course participants were asked to serve as analysts and advocates, as well as the specified target audience for a particular presentation. The course was designed to mix lecture, small-group discussion, and problem-solving sessions.
Additional Educational Opportunities

Epidemiology Journal Club
Training at the PHI is complemented by educational activities such as the monthly Epidemiology Journal Club. Held since 2002, the Journal Club offers opportunities for public health workers and key partners to review scientific articles and exchange ideas. Each month a speaker from a public health agency or an academic institution is invited to present a current article from a scientific journal or the speaker's original research. Examples of topics discussed in recent Journal Clubs include human papilloma virus immunization in adolescents and young adults, emergency department visits for antibiotic-associated adverse events, and Mycobacterium bovis infection in humans. These meetings are promoted through the Pennsylvania Department of Health's website, which has a section devoted to the Epidemiology Journal Club. 17 Public health professionals, researchers, and other stakeholders, including people in national and international institutions, are invited via e-mail to attend Journal Club meetings. The website and the e-mail invitations include links to the article to be discussed and a biographical sketch of the presenter (Table 2) .
Although physically located in Harrisburg, Pennsylvania, Journal Club meetings are broadcast live through the Department of Health's information technology network using EtherneTV. This allows public health officials in field offices throughout Pennsylvania to participate in Journal Club activities. For viewers in remote sites, interaction is facilitated through a call-in line that allows participants to ask questions and respond to the speaker. Although the number of staff using EtherneTV to view the Journal Club meetings varies depending on the article being discussed and on scheduling, there are usually between 20 and 60 participants. Additionally, each Journal Club meeting is also recorded and placed in an online, video-on-demand portion of the EtherneTV system (Table 2 ). This allows health department staff to watch the meeting at a later time. Articles, slide presentations, and other electronic files used in the meetings are archived for later review, and an e-mail notice is sent to staff after the meeting indicating where information relating to the meeting can be accessed. This is one example of the use of technology to facilitate PHI activities; others are summarized in Table 2 .
Lunch and Learn Seminars
Other innovations include the creation in 2007 of a series of ''lunch and learn'' seminars, conducted by the Pennsylvania Department of Health's Bureau of Epidemiology. All public health officials are encouraged to participate in these 1-hour sessions, which provide a venue for health department employees to share their work with colleagues and stimulate discussion. Examples of recent topics include the status of Pennsylvania's web-based disease reporting system, the health impact of ingesting food contaminated with melamine, the investigation of deaths associated with nonpharmaceutical fentanyl in Pennsylvania during 2006-07, and a critical appraisal of public health literature. training, including a comfortable venue, all meals and coffee break snacks, and the opportunity to take as many as 3 full-day workshops or up to 7 combined full-and part-day workshops, this cost figure compares favorably with costs of training available to Pennsylvania staff from other agencies. The $316 per person cost figure for PHI contrasts with the estimates for a recent national (out-of-state) public health meeting, for which the total cost per person was estimated at $1,450. Less easy to quantify, but clearly valuable, is the informal exchange of ideas, best practices, lessons learned, and cautionary tales shared by participants during the workshops, as well as during meals and social activities.
Direct Costs of the Training Programs
Lessons Learned and Proposed Next Steps
During the past 9 years, various training programs have been used to strengthen Pennsylvania's response to emerging pathogens and improve core competencies of frontline public health workers. Emerging infectious disease inservice training has been sustained through collaborations with state-based academic institutions and federal partners. Pennsylvania's PHI has provided a regular forum 
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for these training events as well as essential administrative, logistical, and financial support.
Emerging infectious disease courses at the PHI have continued to attract frontline public health workers because they are continually updated to reflect current problems and are presented by individuals with domain expertise, including epidemiologists engaged in research and infectious disease experts engaged in public health research. Our experience also demonstrates an innovative approach to addressing the training needs of clinicians and veterinarians by co-sponsoring seminars on infectious disease topics of mutual interest, such as the well-attended seminar on clinical management of CA-MRSA. This approach illustrates how public health agencies can meaningfully engage community partners, as suggested by Baker and Koplan shortly after the 2001 bioterrorism-related anthrax outbreaks. 18 Our experience with emerging infectious disease courses at the PHI and the Epidemiology Journal Club suggests that state and local public health workers are interested in science-based practice and that highly qualified individuals are available to assist them. The use of modern communication technology offers flexibility in selection of presenters, and technology also allows frontline public health officials to participate in events. The key to recruiting appropriate speakers for the PHI and the Journal Club events is planning events at least 3 months in advance. Greater flexibility in the selection of speakers for the Journal Club could be achieved with modest funding to reimburse speakers for travel expenses. Additionally, our experience suggests that interactions among presenters and public health workers can yield mutual benefits. The interaction with faculty from academic institutions during Journal Club forums has resulted in identification of opportunities for summer internships and appointments for public health officials as adjunct faculty members.
Despite the successful implementation of the Public Health Institute as a workforce development program, to date the program has served only a fraction of public health workers in local government entities. The extent to which participants retain and apply information provided at the PHI has not been fully assessed. However, on short evaluations conducted after each course, emerging infectious disease courses and core competency topics are consistently rated above 90% for meeting stated objectives and usefulness to participants' assigned responsibilities. Future efforts will include evaluation of outcomes related to specific training programs-for example, application of principles and tools discussed in epidemiology courses. Other improvements include consultation with program managers in local health departments on course design and recruitment of trainers from local health departments.
Since its inception, the Public Health Institute has received strong support at the senior management level of the Commonwealth's Department of Health. As political administrations change, future success of the PHI will depend on continuation and augmentation of support to ensure that training of staff remains a priority. The continued success of the PHI will require smooth working relations and the ongoing interest and commitment of various programs responsible for securing funding, administration, logistics, and course content. To minimize potential conflicts and duplication of efforts, there is a need for better communication, including a complete agreement on the objectives of the institute.
In summary, lessons learned in Pennsylvania offer insights into ways to maintain the vitality of public health workers in key areas of knowledge, including epidemiology, infectious and chronic disease surveillance, informatics, and public health preparedness. The biannual Public Health Institute serves as a focal point for large training events, but other activities carried out regularly throughout the year also offer opportunities for learning and interaction among public health officials and their key partners. Our experiences suggest that political will, administrative support, and the commitment of individuals responsible for developing training programs are essential to success. This is particularly important because PHI is funded through a combination of federal grants and state appropriations requiring compliance with strict guidelines. PHI can be a template for other health departments interested in developing new programs to create a technologically, scientifically, and strategically sophisticated workforce for public health practice.
